INTRODUCTION
This protocol describes a series of procedures for isolating nucleic acids (DNA and RNA) and proteins from moss (Physcomitrella patens) tissue. This series includes a rapid, small-scale procedure for isolating DNA, which results in genomic DNA that is only suitable for polymerase chain reaction (PCR), as well as a method for obtaining much larger amounts of genomic DNA suitable for Southern analysis. The latter method makes use of the Nucleon PhytoPure Genomic DNA Extraction Kit (GE Healthcare). The RNA extraction procedure uses the Plant RNA Isolation Mini Kit (Agilent) with some modifications. A method for extracting proteins from moss gametophytes is also presented.
RELATED INFORMATION
The method for isolation of high-molecular-weight DNA was adapted from Luo and Wing (2003) .
For more information about P. patens as a model organism, see The Moss Physcomitrella patens: A Novel Model System for Plant Development and Genomic Studies (Cove et al. 2009a) . Standard procedures for cultivating P. patens are described in Culturing the Moss Physcomitrella patens (Cove et al. 2009b ).
1. Dry the tissue by sandwiching it between sheets of filter paper and firmly compressing it with the thumb.
2. Weigh 100 mg of tissue and freeze it in liquid nitrogen. Then, using a prechilled spatula, transfer the frozen tissue to a prechilled 2-mL microcentrifuge tube.
3. Grind the frozen tissue in liquid nitrogen using a prechilled microcentrifuge tube pestle. Make sure the tissue remains frozen.
4.
Add 400 µL of 1X shorty buffer to the tube and mix well.
5.
Centrifuge the sample in a microcentrifuge at 16,000g for 5 min at room temperature.
<R>Shorty buffer stock solution (5X) (for Procedure I, Rapid Small-Scale Preparation of DNA)
Dilute to 1X before use.
<R>Tris-EDTA buffer (pH 7.5) (for Procedure I, Rapid Small-Scale Preparation of DNA)
Equipment
Balance Centrifuge, refrigerated (4°C) (for Procedure I, Isolation of High-Molecular-Weight DNA) Cheesecloth (pore size of 1.4 mm × 2.4 mm) (for Procedure I, "Isolation of High-MolecularWeight DNA") Filter paper Flask, Erlenmeyer (1 L) (for Procedure I, "Isolation of High-Molecular-Weight DNA") Freezers pre-set to -20ºC and -80ºC Incubator pre-set to 65°C (optional; see Procedure I, "Rapid Small-Scale Preparation of DNA,"
Step 9) <!>Liquid nitrogen Microcentrifuge (for Procedure I, "Rapid Small-Scale Preparation of DNA," Procedure II, and Procedure III) Miracloth (pore size of 25 µm; Calbiochem) (for Procedure I, "Isolation of High-MolecularWeight DNA") Mortar and pestle (prechilled in liquid nitrogen) (for Procedure I, "Isolation of High-MolecularWeight DNA" and Procedure III) Nucleon PhytoPure Genomic DNA Extraction Kit (GE Healthcare) (for Procedure I, Isolation of High-Molecular-Weight DNA)
The pellet that results from Step 25 is the starting material for the large sample of the kit (RPN8511).
Paintbrush ( Rotator at 4°C (for Procedure I, "Isolation of High-Molecular-Weight DNA") Spatula (prechilled) Tubes, centrifuge (50 mL) (for Procedure I, "Isolation of High-Molecular-Weight DNA") Tubes, microcentrifuge (1.5 mL and 2 mL, prechilled)
6. Transfer 300 µL of the supernatant to a fresh 2-mL microcentrifuge tube containing 300 µL of isopropanol. Mix by inverting the tube.
7. Centrifuge the sample in a microcentrifuge at 16,000g for 10 min at room temperature.
8. Discard the supernatant and dry the pellet by inverting the tube on a paper towel.
The pellet may not be obvious, but DNA is there-don't worry!

9.
Once the tube is dry, add 300 µL of Tris-EDTA buffer (pH 7.5). Resuspend the pellet by incubating for 30 min at 65°C or overnight at 4°C.
10.
Store the DNA at 4°C for up to 1 mo.
For PCR, use 1 µL of DNA per reaction.
Isolation of High-Molecular-Weight DNA
11. Dry the tissue by sandwiching it between sheets of filter paper and firmly compressing it with the thumb.
A typical extraction uses 100 Petri dishes of 7-d-old protonemal tissue (see Steps 4-9 of Culturing the Moss
Physcomitrella patens [Cove et al. 2009b] ).
12.
Weigh the dried tissue and record the mass in grams.
13. Freeze the tissue in liquid nitrogen. Then, using a liquid-nitrogen-chilled mortar and pestle, grind the frozen tissue to a coarse powder. Transfer the ground tissue to a 1-L Erlenmeyer flask.
14. To the flask, add 13.3 mL of cold NIBM per gram of tissue.
15. Gently shake the flask by slowly rotating it for 15 min at 4°C.
Filter the ground tissue through four layers of cheesecloth plus one layer of Miracloth.
The filtrate will contain nuclei.
17.
Squeeze the pellet to allow maximum recovery of nucleus-containing solution.
18. Filter the filtrate again through one layer of Miracloth.
19.
To the filtrate, add 1 mL of NIBT for every 30 mL of filtrate. Gently shake the mixture by slowly rotating it for 15 min at 4°C.
20.
Transfer the mixture to 50-mL centrifuge tubes and centrifuge at 2400g for 15 min at 4°C.
21.
Discard the supernatant and gently resuspend the pellets in the residual buffer by tapping the tubes or by mixing with a small paintbrush.
22.
Dilute the nuclei suspensions with NIBM and combine them into two 50-mL centrifuge tubes. Adjust the total volume in each tube to 50 mL with NIBM and centrifuge at 2400g for 15 min at 4°C.
23.
24.
Dilute the nuclei suspensions with NIBM and combine them into one 50-mL centrifuge tube. Adjust the total volume to 50 mL with NIBM and centrifuge at 2400g for 15 min at 4°C.
25.
Discard the supernatant and resuspend the pellet in the residual buffer (1 mL). Use the resuspended pellet, which is enriched in nuclei, as the starting material for genomic DNA extraction with the Nucleon PhytoPure Genomic DNA Extraction Kit.
Procedure II: RNA Isolation 26. Dry the tissue by sandwiching it between sheets of filter paper and firmly compressing it with the thumb.
27. Weigh 100 mg of the tissue and, without delay, freeze the tissue in liquid nitrogen. Use a prechilled spatula to transfer the frozen tissue to a prechilled 1.5-mL microcentrifuge tube.
28.
Grind the frozen tissue in liquid nitrogen using a prechilled microcentrifuge tube pestle. Make sure that the tissue remains frozen.
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